Basic fibroblast growth factor enhancement of adenovirus-mediated delivery of the herpes simplex virus thymidine kinase gene results in augmented therapeutic benefit in a murine model of ovarian cancer.
A number of preclinical and human clinical gene therapy trials using adenoviral vectors have shown that the number of viral particles necessary to give adequate levels of gene transfer can be associated with significant vector-related toxicity. In an effort to reduce the number of adenoviral particles required for a given level of gene transfer, we sought to redirect adenoviral infection via a receptor that is highly expressed on the target cells. By using basic fibroblast growth factor (FGF2) as the targeting ligand, adenovirus-mediated gene transfer to the human ovarian cancer cell line SKOV3.ip1 was significantly enhanced, permitting the transduction of a greater number of target cells to be achieved by a given dose of virus. In a murine model of human ovarian carcinoma, an FGF2-redirected adenoviral vector carrying the gene for herpes simplex virus thymidine kinase (AdCMVHSV-TK) was shown to result in a significant prolongation of survival compared with the same number of particles of unmodified AdCMVHSV-TK. In addition, equivalent survival rates were achieved with a 10-fold lower dose of the FGF2-redirected AdCMVHSV-TK compared with the unmodified vector. To our knowledge, this is the first report demonstrating that strategies to enhance the efficiency of in vivo transduction of adenoviral vectors will be of clinical utility.